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(57) Abstract 

A benzocycfoalcane compound represented by genera! formula (I), wherein R represents hydrogen, C1-C4 lower alkoxy, 
nitro or C t -C« lower alkoxycarbonylc; when X and Y fepjcscnt each hydrogen or X and Y are combined together to repres- 
ent oxygen, then Z represents hydrogen and the broken tine represents an arbitrary bond; when X represents H t then Y and 
Z re combined together to represent a single bond; and n represents an integer of 0 or I. This compound has a potent, se- 
lective aromotase-tnnibtting effect and is useful as a remedy for estrogen-dependent cancers, such as breast, uterine or ovar- 
ian cancer, prostatomegaly, gynecomastia and endometriosis. 
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(51316) 

it£®C*V*)V7-*i/a.t- (Wo lff-Kishner ) 

t e r t F«0&a7^3*i/ K*<$*tf *JKi:LT 

x^y-vK yo/V-A', -f9J-)W t ert-yf^T/^-^K 

ARC? h 'J A^S©x— t^Sn DMF> DMSORtfHMPA 

ft SMUT* cniw«5*^fflS-ti-*Cii;«k0s Xtex {k^Bi 

25 ($4IiJ 

<t£ftB*k K9?>'&KJ&$'*T* 4fc£ftE ASSIST**,, 
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3-*J-A,^ zfu^J-A,^ 7?J-j\,^ t e r t -rf*7*3-^ 
xfl/^ija-^ ^x^|/>yy 'Jxfi/^j 3 _ 

^7>f ARCf h9*'74'A«0x--r*SU DMF N DMSOSffHMPA 
* L< 1*7*3 -/Hg, U< 3-^^ So t 

tl^H OO^l, ff*L<«4 6 775 5 0 KjS 
SJSSfitt. 077M3 0 0«C X fftl<«i 0 077M2 5 0'Ct 

fin v i t r o h M£«7nv£— tr©IB«3 

7D7^-g|j, Thomps o nRCfS i i teri ( j. 

Biol. Ch em. , vol.249, 5364 (1974)) 

fcS^D/-Attg4»iO>j>MW(0. 05M. pH7. 4)£ 
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^SEffc+l;: (1 2jS- 3 H) f^hXfo^^JiSns 
3 H 2 O^-S^tT* ztizj: G raves 

RtfSalhanick ^^(Endocrinology, 
vol. 1 0 5. 5 2 (1 9 7 9) ) c* bTlTo fc„ 
a^-> 3 >.?- a -yi;|i, o. 2 25^10(1)8, 2 0- 3 H) 
xXFXtd^ 2. S/fMO^SiixX hX^D>, 2mM«^3- 
X-6-i|577x-r (glucose-6-phosphate) „ 
1 EU©^3-7- 6 -U7x- hft Koy*-* (glucose 
-6-phosphate dehydrogenase) &tfU> 
KSWift (0. 05 M. P H7. 4) KH&misizmWH (0. 2 5 0/t 
M) £Aftfc„ *ll««tt*ax*y u gffiJfcTtff? Lfc„ 

(0. 5mg) *SfaLTE££§8*&$-lf-fc 0 0 . 

SmltLtZo 0, 7, 14, 2 1 £@ 1 0 0 u 1 <Dg5#gt**££E 
K8^t^? h TfcSJ Lfc 1 mMSfcTkfflH g C 1 2 »j£ 2 0 0 
* 1 K&CztizJiQKKZteTZitt:. C*ifc2 0 0 * 1 

(DCC) 9mm (2%) *gjinLfcSK 
'W7H2 0»MIU 1 5 0 0 gT5#IHa,i\#J8U SttftK 
RSLftXfDO'eiltU. ±a«t<Da5»tt!4«. Beckman 
ttttSs a >jMt£Ktt (LS 8 0 0 0) ZtB^T is U- 

(ai) fc** 0 
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(in v i t r o fcfcl* S »> i/gmf 1 **? — i?<DS§) 

fx* 5--tf<Di58! • 

7***5— Pfct,, Hochbe rgiOJS (Biochemi stry, 
vol. IS. 6 0 3 (1 9 7 4) ) fcfc T * S'HU&ffo 5 
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5 h3> b* » rmmmzmrnvt:^ tvTvzrzm^x o Kr- 
aft (iiui of^-ci^®(H) mttm&wbiz. mtuzmsmzsooog 
xi san&agu mmitLti. ±mmim^xTma>u9i^n 
fc »siiit (26- 14 o 3i/7fo-^ffliv nmztis c 14 cd 

^V*^o>8(isocaproic acid) £I95£-rs 

ho c hb e r g zvjjmtmwiaijijiT'nmm&zmftLtzo 

+ 5/ s >• ^i-yjl te N 0. 168/£Ci©[26- 14 C) 

3I/Xxp-;K 1 0 AgCTwe e n 8 0 X 1 m g(D = h a y K U T • 
^W^»tfTris-HClgM(0. lMM^jS, 0. 0 1 M. 

pH7. 4) tzmmisizmwm (oxin-5/tM) *a*i*:„ am^sr 

S*)gi?/i*<^3»fSri/^> + a -;-hL N NADP (ImM) RO? 
NAD P14I (1 0mM©^3-x-6-*X7i-hil EUffl 

&3*A:o ««f 1 m I ilfc. 0, 3 N 6. 9»gi:2 0 0 

-*&<ft*ffi«grft (0. 0 5M. Jgft*ffllmM, P H9. 5) KAft 

SJI^b- h\ y 9 >jL<40 tfm x jOl/*&83. Da rma t a d t. 
FRG) «-^>i6TgiS!Ufc7^$^v>r^D*5AKJ:*)fiSLfc 0 £ 
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[111*09 3] 

CSSrayUf^-f KRU«S»3 7Wf-3^ Kft£B* (in vitro; 

7 u — tf jfig^K £ 5 3 A,f- a x x a >R #7* K* ^ n > ©£. 
£j£EW£. H a u s 1 e r ^®^ffi(J. Steroid 
Biochem. vol. 34. 567 (1989) ) 

•Pft8 -?l;«IoTx ««*g*62 m 1 (Krebs-r i ger- 
bicarbonate sal t$%i:8. 4mMO^;i/3-^$Jo 
^.x 0 2 /C0 2 -CfiSSl (95/5) P H7. 6) £ 

A*!*:* V**^ S/ 3 > • * a -:7fci£L*: (^a-r 1 8133 
#*A*iS) o ^l/-T>* a ^-i/ g >^ (Sjfoltig4»3 7 < CTll$ig) „ 

3 ^ 3 >r K^Bjt*$i»f 5 tubam&wmm*** > ( a c t h l 

_ 2 4 : 1 A s/m 1 ) RVTwfi— z$j# t £%l&± 
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(Ko f 1 e r) K j&iffl^gjg \z£t) fflfe {, tz (Sfelfi 

iE) o 

1 H-NMRX^^ Y (Bruker) AW- 8 0 \Z 

I RX'S? h (Pcrkin-Elmer) 
3 9 BK&iymmvt:. 

mmm 1 ] 

E-2- (4— f$*VyA^*U» -i- f |.5 U> ; 

1-f hfo>.(14. 6 g, 0. i 0 RCF-f 5 4 
-**/<Af k F (9. 6g, 0. 1 0*;l/) £4 0!KS6it (7 5ml ) 
8 0-9 0 < CT*2 0i^®ailSUfc o fiJ6«**4»CS:Sra# % jgy 

-A.*-fr>^ e , S |±g^ 5C £ C j :e > ftj £ 1 3 5 _ ! 3 7 t<z>3ta*±g 

iLTE-2- <4— fi^/U***!/*) -l-*h*o>*l 2. 

8 g 0Rs£5 7%) $fco 

1 H-NMR (8 0MHz ; DMSO-d 6 ) : 2. 75-3. 15 
(m. 2H) . 3. 15-3. 60 (m. 2H). 7. t)5-7. 90 
(m, 6H) . 7. 9 5-8. 2 0 (m. 1 H) . 1 2. 1 (s (b r) . 
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1 H) . 

I R (KB r) :3 1 1 5, 3 0 6 0. 2 920. 2 6 2 0. 1 6 68. 
1 6 0 5. 1 5 9 5. 1 3 0 5. 6 2 5. 6 1 3, 4 9 0. 

[HM2] 

E-2- <4-<f $*r»/U*jt*-l/:/) - 5 -> h*->- 1 -r(., D 
> (fc£t&-2) ; 

K^^^te0gi©^ftlclHDT^jaLfc o Stfegg, BA1 9 1 - 1 9 3 
*Cs JR$5 1 96 0 

1 H-NMR (8 0MHz : DMSO-d 6 ) :2. 70-3. 03 
(m. 2H) . 3. 11-3. 5 5 (m. 2 H) . 3. 8 4 (s. 1 H) , 
7. 05-7. 73 (m. 5H). 7. 85 (s. 1H). 12. 4(s 
(b r) . 1 H) . 

I R (KB r) : 3 1 1 5, 3 0 0 5. 2 9 55. 2 8 4 0, 2 6 6 5. 
2 6 1 0. 1 6 6 8. 1 6 1 0. 1 5 8 5. 7 5 0. 6 2 0, 6 0 5. 
[HJS#I3] 

E-2 - (4 - 4 - 6-> |>*J/-l-f F5o 

> Ut-&«J- 3 ) ; 

K*££1E#| 1 4>£&C1» fcT&E* Lfc 0 StfetSS. 1 5 7 - 1 5 8 
°C\ JRJP4 3 % 9 

1 H-NMR (8 OMH z ; DMS O- d 6 ) : 2. 77-3. 08 
(m. 2H). 3. 21-3. 62 (m. 2H). 3. 84 (s. 3H), 

6. 7 8 - 7. 0 2 (m. 2 H) , 7. 4 7 - 7. 6 5 (m. 2 H) . 

7. 7 4 - 8. 0 8 (m. 2 H) . 12. 5 (s (b r> . 1 H) . 
IR(KBr) : 3 1 I 0. 301 0. 2930. 284 0. 266 5. 
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2 6 0 0. 1 6 6 5. 1 6 1 2. 1 5 9 3. 1 1 0 0. 6 2 5. 5 9 5. 
E-2- ( 4 - *f » *r«/ 9 * > * 1/ » - 7- >h + i/-l--rh5 D 

7 - y h 1 -T- h5o yStfW $ ifV-fr- 4 -**/<*f* t 

K^^^ag^lO^lclpbT^Ufco ftfegg. B£l 6 2-1 6 4 

* H-NMR (8 OMH z ; DMSO-dg ) : 2. 72-3. 04 
(m. 2H) . 3. 20-3. 5 8 (m. 2H) . 3. 80 (s. 3H) . 
7. 0 2-7. 5 1 (m. 3H) . 7. 4 7- 7. 6 8 (m. 2H) . 
7. 8 3 (s, 1 H) . 11. 8 (s (b r) . 1 H) . 

I R (KB r) :311 0. 3015. 2925.2 84 5. 2180, 
2 1 2 0. 1 6 6 8. 1 6 0 2. 1 4 0 3. 1 0 3 0. 8 2 5. 6 1 5. 

E-2- (4-^f $^/U*>fl/» h + .>X/^^->U- 1 

-7- h5P> (•ft^fe- 5) ; 

1 9 0 - 1 9 3t, JR^3 5 96 0 

1 H-NMR (8 0MH z ; DMS O- d fi ) :2. 89-3. 
15 (m. 2H) . 3. 3 1 - 3.. 5 9 (m. 2 H) . 3. 8 9 (s. 
3H). 7. 40-7. 72 (m, 3H). 8. 07 (dd. J = 2. 
1. 8. 0Hz. 1H). 8. 50 (d. 3 = 2. 1Hz, 1 H) . 8. 
5 0 (s, 1 H) . 

IR(KBr) : 3 4 75. 2 95 5. 28 5 0. 1 7 4 0. 1 7 1 0. 
1 6 6 8. 1 6 1 3. 1 4 4 5. 9 8 8. 7 5 7. 6 2 2. 4 1 2. 
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immmei 

E-2- (4--f ; ^'/'Jil/^by) - 7-^ha-l-xh^ n > 
Ut£&-6) ; 

7-- ho- 1 -f>5D>Xtf-r = ?V-)\s- 4 -*;^7Afk K 
C$3 0 96, 

1 H -NMR (8 OMH z ; DMS 0- d 6 /TFA) : 3. 09 
- 3. 2 6 (m, 4H) , 7. 5 4 - 7. 8 5 (m, 2H) . 8. 14 
(s. 1 H) . 8. 1 4 (dd. J =8. 5. 2. 5Hz, 1H) . 8. 
60 (d, J = 2. 5 Hz, 1H), 9. 15 (s. 1H). 

I R (KB r) : 3 1 4 5. 3 1 1 0. 2 9 9 0. 1 67 0. 1 6 1 3. 
1 6 0 5. 1 5 2 0. 1 3 5 0, 1 3 4 0. 1 0 7 8. 8 5 3. 7 4 0. 
6 2 5. 6 1 0. 

E-2 - (4-f;^/iJ;MfU» - 1 -^>*V > 7) ; 

OTj&tzmKXGlSLLt:* 8fe*Sg. »£2 0 3 - 2 0 6 JR*6 5 

1 H — NMR (8 0 MHz ; DMSO-dg ) :4. 02 (s. 2H). 
7. 26-8. 10 (m. 7H). 12. 6 (s (br). 1 H) . 

I R (KB r) :3 1 2 5. 2 9 5 5. 2 9 1 5. 2 8 6 5. 1 6 7 0. 
1615. 1600. 1088. 74 2. 625. 

E-2 - ? % / 4 JU / * U >) - 4- J h^>-l-^>^j 

> (ft&»- 8) ; 



WO 94/07866 



16 



PCI7JP93/01433 



t h'frznmvi i oxmtzm i,*. sta»Ss m& 225-227 

t x 4X^7 1 96 e 

' H-NMR (80MHz ; DMSO-dg ) :3. 78-4. 06 
(m. 5H) . 7. 15-7. 6 1 <m, 4H). 7. 7 1 (s. 1 H) . 
7. 9 0 (s. 1 H) . 1 2. 5 (s (b r) . 1 H) . 

I R (KB r) :3I 3 0. 2 970. 29 2 0. 2 8 4 0. 1 6 9 5. 
1 6 4 5, 1 6 3 5. 1 4 9 0. 1 2 8 0. 1 2 7 0. 7 4 2, 6 6 0. 
6 2 0.5 7 0. 

E-2 - (4 -4 - 
> Ut£&- 9) ; 

b K*££Jfe&| 1 ©^ft^H&bT^L^ HfelS^ »^2 2 2 - 2 2 3 
T\ IR? 6 4 96 0 

1 H-NMR (80MHz;DMSO-dg ) : 3. 8 8 (s. 
3H) . 3. 9 8 (s. 2H) , 6. 9 8 (d d. J = 9Hz. 1 H) . 
7. 0 8 - 7. 2 4 (m. 1 H) , 7. 4 0 (s. 1 H) . 7. 5 5- 
7. 7 6 (m, 2H) , 7. 8 6 (m. 1 H) , 12. 1 (s (b r) . 
1 H) . 

I R (KBr) :3 1 1 0. 2 975. 28 40. 1 6 9 5. 1 6 4 0. 
1600.1342.77 0.625. 

l&tem i o] 

E-2 - (4-4** ?*/4Jl>S*U» - S-M Y*^ - I -4 J 
> Ufc£fe- 10); 

6-> i --f>^y >acf>r 5^'/-;p-4-*;u^:t^x 

t K^^S£ffj'l©^|r^l;T^t^ 0 Stfefeg. a&i 9 8-2 0 1 
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V, ©$8 4% a 

1 H-NMR (8 0MHz : DM S 0 - d g ) : 3. 8 2 (s. 
3H), 3. 9 2 (s. 2H). 7. 12-7. 34 (m, 2H). 7. 
4 0-7. 7 5 (m. 3H) , 7. 8 8 (s. 1 H) , 12. 2 (s (b r) . 

1 H) . 

IR(KBr) :3M 0, 2 97 0. 2 8 8 0. 1 69 5. 1 6 3 0, 
1495. 1035. 62 5. 

mmm 1 1 ] 

2 - (4-^5 ?V >)A>* f-)\>) - l-f h7D> Ut&%}- 11); 
VL&m- 1 (11. 2g. 5 0 i U*;l>) Rtf Pd _£$ (0 . 5g) 

(2oomi) csaiu i $aEE-eft-M0*&*««R-r 

tlCtOa^l 5 8 - 1 6 0°C<DM&m&£ 
LT2- (4-^^'/'^^^) -l-fh70^*7. 0 0 s (<R 
$62%) & 

1 H-NMR (8 OMHz ; DMSO-d 6 ) :1. 26-3. 
32 (m. 7H). 6. 80 (s, 1H), 7. 17-7. 69 (m, 
4H) , 7. 7 8-8. 0 3 (m, 1 H) . II. 6 (s (b r) . 1 H) . 
I R (KB r) :3 1 1 5, 3 0 6 0, 29 5 0, 2 925. 2 8 35. 

1 6 9 0. 1 6 0 0. 1 2 2 0. 9 5 0. 6 6 0. 

mmw i 2 3 

2 - (4 5 SWAr* f-AO - 5-^ + i/-l-fh5o>- (ft 

12); 

tt&«9- 2^&fg&0J 1 1 (OJjmizmOXGJSLLtZo MfetSSx MA 
1 5 0 - 1 5 3X. iRs|s 6 4 96 G 
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^-NMR (80MHz;DMSO-d 6 ): 1.32-3. 
3 1 (m. 7H) . 3. 8 1 (s, 3H). 6. 8 1 (s. 1 H) . 7. 

0 6 - 7. 6 3 (m, 4 H) , 11. 7 (s (b r) . 1 H) . 
IR(KBr) : 3 1 00. 3 0 4 5. 283 5. 2 58 5. 1 6 85. 

1 6 00. 1582. 126 5. 945. 665. 

13); 

1 4 8 - 1 5 0*C S JR$6 7 %. 

1 H-NMR (8 OMH z ; DMS 0- d 6 ) :1. 36-3. 
3 3 (m. 7H) . 3. 8 1 (s. 3 H) , 6. 6 8 - 7. 0 4 (m. 
4H) . 7. 5 0 (s. I H) , 7. 8 5 (d. J = l 0Hz. 1 H) . 

1 1. 8 (s (b r) . 1 H) . 

I R (K B r) : 3 2 9 0. 8 1 1 0. 299 5. 2 94 0. 2 8 4 0. 

2 5 9 0. 1 6 7 8. 1 6 0 0. 1 1 6 0. 6 6 5. 

:nmm 14] 

2- (4->f I ?VV -7-y h + i/- 1 -f- j^ D > Ut 

£83- 14); 

its® - 4 * znmw 1 i©^ici!&i;T^fi£bfco atfejss. 

16 1-16 2«C X JR$8 696 0 . 

1 H-NMR (8 OMH s : CDC 1 9 ) :1. 73-2. 41 
(m. 3H) . 2. 5 7-3. 15 (m. 4 H) , 3. 8 2 (s. 3H) . 
4. 8(s(br), 1H). 6. 83 (s. 1H). 6. 90-7. 
3 0 (m, 2H) . 7. 4 2-7. 61 (m. 2 H) . - 

IR(KBr) :3 1 1 0. 2 9 9 5. 2 950. 2 9 3 0. 28 3 5. 
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* 

1 6 8 0. 1 6 1 5. 1 5 0 0. 1 3 0 0. 1 0 4 0. 6 3 5. 

1 6 0- 1 6 3«C. JR^6 7%. 

1 H-NMR (8 OMHz : DMSO-d 6 ) :2. 29-3. 
5 0 (m. 5 H) . 6. 7 8 (s. 1 H) . 7. 2 0-7. 8 6 (m. 
5H) . 11. 5 (s (br), 1 H) . 

I R (KB r) : 30 6 0. 3 0 0 0. 2 8 40. 2 63 0. 1 7 1 5. 
160 5.1595.760.625. 

l 6] 

16); 

1 6 0- 1 6 2*C* iR¥7 3 96 0 

_ 'h-NMR (8 OMHz :DMSO-dg ) : 2. 3 6-3. 
3 1 (m, 5H) , 3. 84 (s. 3H). 6. 77 (s. 1 H) . 7. 
00-7. 70 (m. 3H). 10. 5 (s (br). 1 H) . 
IR(KBr) : 3 1 3 0, 3 0 6 5. 29 70. 2 9 4 0. 2 905, 

2 8 4 0. 1 7 1 2. 1 60 2. 1 5 9 6. 1 4 8 7. 1 2 5 8. 7 80. 
6 6 2. 

immmi u 

2- (4 -4 -5-> h*j/- 1 (ft 

£«B- 1 7) ; 

1 6 6 - 1 6 7^ ©$8 O96 0 
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'H.-NMR (80MH: ;DMSO-d 6 ) : 2. 3 4-3. 
3 8 (m. 5H) . 3. 8 3 (s. 3 H) , 6. 6 9-7. 1 2 (m. 
4H) , 7. 4 4-7. 7 3 (m. 2 H) . 10. 6 (s (b r) . 1 H) . 
I R (KB r) : 3 0 7 5. 3 0 1 0. 2 9 70. 289 0. 284 0. 

2 6 3 5. 1 6 9 5. 1 6 1 0. 1 5 9 5. 1 26 2. 8 1 8. 62 2. 

mmm is} 

2- (4--f ^'/ij^yf;!,) - 1-4 > (ft 

18); 

1 5 0- 1 5 3*C. JR^6 8% 0 

'H-NMR (8 0MHz : DMSO-d 6 ) :2. 45-3. 

3 1 (m. 5H) , 3. 7 9 (s. 3 H) . 6. 7 7 (s. 1 H) . 7. 
04-7. 47 (m. 3 H) . 7. 50 (s. 1 H) . 10. 5 (s (b r) . 
1 H) . 

I R (KB r) : 3 0 7 0. 2 9 4 0. 2 8 4 5. 1 7 1 2. 1 6 2 0. 
1 4 9 3. 1 1 6 3. 1 0 2 8. 8 5 5. 6 2 9. 
[fg&tii 19] 

2- (4--f5^/»J;Mf4/) -1. 2, 3. 4-f h5tKDt7 
* U> (4fc£&- 2 1); 

fc£&-ll (3. 4 0*. 1 5 5 tf**) x <1 3. 

1 B. 2 8 4 5!l**)iffkF5.?>kF5-|' (12. 4 g. 2 47 
SU**) Ji?xfl/^ij 3 - A (2 0 0ml)*, 1. 5^*0381 

9 5 - 2 0 0t*T±#<*#fc o E^OH^^jhfiC^T, 
EfcfcfcTStfrt:. E*&a££6 0 0 g®#Ofc*4»£fctf N £4t>*l/ 
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KttU T-fe h V-'S+IJ-y^^SegUTa^l 17-1 1 9 "CCD 2 
- (4-f*r/ij^f-*) -1, 2. 3. 4-fh7t>'nt7^ 
b 1 . 6 0 g (JR$ 5 0 96) gfc e 
5 ^ H-NMR (80MHz:CDClg ) :1. 12-2. 90 

(m, 9H) . 3. 5 (s. (b r) , 1 H) . 6. 74 (s. 1 H) . 
6. 9 2-7. 11 (m. 4H) . 7. 49 (s. 1 H) . 

I R (KB r) :3 2 00. 3 0 6 0. 2 9 2 0, 2 9 0 0. 284 0. 
260 0. 1 59 5. 1 5 8 2. 1 4 9 7. 1 4 83. 1 1 1 0. 9 5 0. 
10 8 1 8. 6 6 3. 

[HM20] 

2- (4-^f S*"/9 -5-> h*S/- 1. 2. 3. 4 --r 

1 2*££JgflIl 9©^ttKmi;T^J56Lfe 0 fe&M* m 
15 1 5 7 - 1 5 9^ JR$56 % 0 

1 H-NMR (8 OMH 2 : DMS 0- d 6 ) :1. 00-2. 
8 7 (m. 9H) . 3. 72 (s, 3H) . 6. 4 2-7. 1 7 (m. 
4H) . 7. 5 1 (s. 1 H) . II. 8 (s (b r) . I H) . 
IR(KBr) :3 1 80. 3 0 5 5. 2 9 35. 2 8 4 0. 25 9 0, 
» 1 5 9 0. 1 4 7 0. 1 2 6 5. 1 1 0 0. 9 4 5. 7 7 2. 6 6 5. 

2- <4-<f **r*/U*/*AO - 6-j»h**-i. 2 . 3, 4-^ 

25 1 0 0 - 1 0 2*C, JR^4 896„ 

'H-NMR (80MHz ;CDCU ) : 1 . 14-2. 93 
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(m. 9H) . 3. 7 3 (s, 3H) , 5. 1 9 (s (b r) . 1 H) . 
6. 59 (s. 1 H) . 6. 5 2-7. 0 0 (m. 3 H) , 7. 52 (s. 
1 H) . 

I R (KB r ) :32 0 0. 3 1 20. 2 9 2 5, 2 83 5. 1 6 1 4. 
5 1505. 1270. 1 235. 1038. 826, 662. 

[mm® 2 2} 

2- 14-4 $jrV9ti,jt+A,) - 7->h + >-l. 2. 3. 4 
h5fc KDt7^U> Ut&®-2 4) ; 

10 «113-1141C, «$4 296. 

1 H-NMR (8 OMH z ; CDC 1 3 ) :1. 00-2. 92 
(m. 9H) , 3. 7 3 (s. 3 H) . 6. 5 8 (s. 1 H) . 6. 6 5 
-7. 06 (m. 3H) . 7. 4 (s (br) . 1 H) . 7. 65 (s. 
1H). 

15 IR(KBr) :3 1 1 0. 3 05 5. 2 9 9 0. 2 83 5. 25 8 5. 

1 6 1 3. 1 5 0 3. 1 2 6 0. 1 0 4 3. 9 4 8. 6 6 2. 

[HM2 3] 

^*7- 1 - (4 -^ S - l a . 2, 3. 7b-fl>7bF 

o-lH-J/^pya/< [a) t7^l/> ; 

0 it&&- i *ntemi 9ici|ii;Th K^^yiRies-a-xx+y- 1 

- (4-^;f'/iJ;l/) - 1 a .. 2 . 3 , 7b-f h5t Ko- 1 H- 
S/?n:/D/< ( a ) +7 fls>Z£igLLt: 0 M&lfvX^ »£6 0- 
6 5«C> JR^8 2 % 0 

1 H-NMR (8 OMH z : DMS O-d 6 ) :1. 41-2. 
» 8 0 (m, 7H) . 6. 7 5 (s. 1 H) . 6. 8 5 - 7. 4 0 (m. 
4H). 7. 45 (s. 1H). 8. 8 (s (br). 1H). 
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IR(KBr) :3 0 2 0. 29 2 5. 28 5 5, 1 6 0 5. 1 5 80. 
149 3. 1460. 75 0. 62 8. 

[mm® 2 4] 

.x+y-i- -4-yh + >-la. 2. 3. 7b 

its®- 2*£>mmm2 3<Di5mizmbx&jSiLti 0 m&&&^ «^ 

I 8 6- 1 8 7K\ JRi*3 0 96. 

1 H-NMR (8 0MHz : DMSO-d 6 ) :1. 01-3. 

II (m. 7H) . 3. 7 3 (s. 3 H) . 6. 5 9-7. 21 (m. 
10 4H) . 7. 4 6 (s. 1 H) , 11. 7 (s (br), 1 H) . 

IR (KB r ) :30 80. 2 9 4 0. 2 9 1 0. 285 5. 1 6 03. 
1 5 9 8. 1 4 7 5. 1 2 6 8, 1 1 1 5. 1 0 7 6, 6 3 0. 

immm 25] 

i*y-i- (4-^f;^/y^) - 5 -y h*>- 1 a. 2. 3. 7 b 

15 -fh5bKD-lH-i/?DyD/< (a) t7*l/> (M-3 3) : 

1 5 5 - 1 5 7*C\ JR$6 7 96 e 

1 H-NMR (80MHz ;CDClg ) :1. 58-2. 42 
(m. 5H) , 2. 4 3-2. 7 9 (m, 2H). 3. 74 (s. 3H). 
20 6. 5 5-6. 8 5 (m. 3H). 7. 14 (d. J = 8Hz. 1 H) . 
7. 48 (s, 1 H) . 7. 9 (s (br), 1 H) . 

IR(KBr) :3 1 1 5. 3 0 8 0, 30 2 5, 3 0 0 0. 2 9 3 5, 

2 8 5 0, 1 6 1 5. 1 5 8 3. 1 5 05. 1 2 4 8. 1 0 4 0. 7 6 0. 
6 3 0. 

25 immm 2 6i 

i+V-l- (4-^T Sr/ll/l/) -6-^ r-*i/-l a. 2. 3. 7b 
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-•r h7b Kp- lH-i/^D^ (a) *-7*t/> Cffc£«j-3 4) . 

1 H-NMR (8 0 MHz ; CDC 1 3 ) : 1. 4 7-2. 7 9 
(m. 7H) . 3. 73 (s, 3H) . 6. 5 0-7. 06 (m. 5H) . 
7. 4 (s (br), 1 H) , 7. 47 (s, 1 H) . 

1 9 9-2 0 3t(Dift»^|fc «fc£fc-4*£©jRifStt3 7 96T 

hr>fz 0 ) 0 

^H-NMR (8OMH2 ; DMSO-dg /TFA) :1. 40 
-2. 71 (m. 7H) . 3. 71 ( s , 3H). 6. 54-7. 11 
Cm. 3H) . 7. 4 7 (s. 1H), 8. 9 3 (s. 1 H) . 
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